Two experiments tested whether declarative and procedural memory systems operate independently or inhibit each other during perceptual categorization. Both experiments used a hybrid category-learning task in which perfect accuracy could be achieved if a declarative strategy is used on some trials and a procedural strategy is used on others. In the two experiments, only 2 of 53 participants learned a strategy of this type. In Experiment 1, most participants appeared to use simple explicit rules, even though control participants reliably learned the procedural component of the hybrid task. In Experiment 2, participants pre-trained either with the declarative or procedural component and then transferred to the hybrid categories. Despite this extra training, no participants in either group learned to categorize the hybrid stimuli with a strategy of the optimal type. These results are inconsistent with the most prominent single-and multiple-system accounts of category learning. They also cannot be explained by knowledge partitioning, or by the hypothesis that the failure to learn was due to high switch costs. Instead, these results support the hypothesis that declarative and procedural memory systems interact during category learning.
Introduction
There is now much evidence that humans have multiple memory systems (Eichenbaum & Cohen, 2001; Schacter, Wagner, & Buckner, 2000; Squire, 2004) . In fact the existence of multiple memory systems is so widely accepted that some researchers have begun asking how these putative systems interact (Poldrack & Packard, 2003; Poldrack et al., 2001; Schroeder, Wingard, & Packard, 2002) . As we will see, the available evidence suggests inhibition, or at least competition, between medial temporal lobebased declarative memory and striatal-based procedural memory. Even so, this evidence all comes either from animal studies that used lesions or pharmacological intervention or else from human neuroimaging studies that reported negative correlations between medial temporal lobe and striatal activation in memory-dependent tasks. To our knowledge there is little or no human behavioral evidence of such interactions.
This article reports the results of two experiments that were designed to investigate this issue. Both experiments used a hybrid category-learning task in which perfect accuracy could be achieved if a declarative strategy is used on some trials and a procedural strategy is used on others. Of the 53 participants in the two experiments who tried to learn these categories, only 2 appeared to use a strategy of the optimal type. The responses of all other participants were consistent with the perseverative use of a single memory system throughout the experiment. These results run counter to the predictions of existing single-system theories of category learning and to the predictions of multiple systems theories that assume independent learning in the two systems. To our knowledge, they are the first human behavioral data to support the inhibition suggested by the previous neuroscience research.
For a variety of reasons, we chose a perceptual category-learning task for our behavioral paradigm. First, during the past decade or so, many studies have reported evidence that human categorization is mediated by a number of functionally distinct categorylearning systems. The evidence suggests that these different systems are each best suited for learning different types of category structures, and are each mediated by different neural circuits (e.g., Ashby, Alfonso-Reese, Turken, & Waldron, 1998; Erickson & Kruschke, 1998; Love, Medin, & Gureckis, 2004; Reber, Gitelman, Parrish, & Mesulam, 2003) . Second, there is evidence that these different category-learning systems map directly onto the major memory systems that have been proposed (Ashby & O'Brien, 2005) . Third, much of the neuroimaging data that supports inhibition between declarative and procedural memory systems used a category-learning paradigm. In particular, a number of fMRI studies have reported an antagonistic relationship between neural activation in the striatum and medial temporal lobes during category learning -that is, striatal activation tended to increase with category learning, whereas medial temporal lobe activation decreased (Moody, Bookheimer, & Knowlton, 2004; Nomura et al., 2007; Poldrack, Prabhakaran, Seger, & Gabrieli, 1999; Poldrack et al., 
